Involvement of arterial baroreflex and nicotinic acetylcholine receptor α7 subunit pathway in the protection of metformin against stroke in stroke-prone spontaneously hypertensive rats.
Stroke is a leading cause of mortality and disability worldwide. There is growing evidence that metformin (Met) has potent neuroprotective effects; however, its mechanisms remain unclear. We examined the role of the arterial baroreflex and cholinergic-α7 nicotinic acetylcholine receptor (α7nAChR) anti-inflammory pathway in the beneficial effects of Met against stroke. Stroke-prone spontaneously hypertensive rats (SHRSP) were used to observe stroke development indicated by lifespan of SHRSP and the ischemic injury induced by permanent middle cerebral artery occlusion (MCAO). Sinoaortic denervation was used to inactivate the arterial baroreflex. MCAO were also performed in α7nAChR knockout (KO) mice. Briefly, Met increased the life span of SHRSP and reduced the infarct area induced by MCAO. Met also improved the function of arterial baroreflex. The beneficial effects of Met on stroke were markedly attenuated by blunting the arterial baroreflex. Met up-regulated the expression of vesicular acetylcholine transporter (VAChT) and α7nAChR, down-regulated the level of pro-inflammtory cytokines in serum and peri-infarct of ischemic brain. Arterial baroreflex dysfunction decreased the expression of VAchT and α7nAChR, showed upward tendency in the level of pro-inflammtory cytokines. Most importantly, arterial baroreflex dysfunction nearly abolished such effect of Met on cholinergic signaling. In addition, the α7nAChR KO mice also had significantly worse ischemic damage induced by MCAO, and neuroprotection of Met disappeared in α7nAChR KO mice. In conclusion, Met improved the arterial baroreflex function, and then enhancing cholinergic anti-inflammatory pathway in an α7nAChR-dependent manner, thereby effectively prevent ischemic induced brain injury and delayed stroke onset in SHRSP.